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(54) TRIGONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit. through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. Hie cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distance;; from the drill bit axis, 
and peripheral rows 7, which are equidistant from the drill bit axis. The lengths of the three adjacent rows 
{1, 12, and €3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: Clrl=-E2r2=Og3; rl+Cl / 2 < 
r2; r2+{2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit 

The tricone drill bit contains legs with journals (not shown) and self-cleaning cutters 1 , 2, and 3 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows 41, 42, mid £3, which correspond 
to the first, second, and third cutters, are related to the corresponding distances cf the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

4lrl=42r2=43g3; 

rl+4l/2<r2;r2+42/2<r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular aiea by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C, "T" and ie K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to bieak up the bottomhole is determined by: 



where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R — bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the Ij-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, iie row load over time At 
is estimated by the average weighted value: 




where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
5tk - pulse duration. 
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Therefore, the work being conducted by the Ij-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 



Mij-UPjj.Ah. 
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where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

Pf= £ Pij 1-1 . 2. 3; J- 1 . 2.....n. 

Since the peripheral circular fraction is broken up simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

>) Pij- const 1-1,2,3, 

This condition can be met by a drill bit in which three adjacent rows belonging to the l sr , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e: 

in which case J|~H*1j< ffcj } Ffcj< r# 

This type of drill bit provides an identical load on all cutter bearings. 
CLAIM 



A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows 1 1, -£2, are O, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 

h < 

< (2 
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Fig. 1 
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